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I (57) Abstract: A novel linker compound that minimizes any nonspecific hydrophobic interactions and is capable of easily regulating 
the length to disulfide group subjected to metal bond to thereby enable efficient formation of metal- sulfur bond; a novel ligand 

^ complex or ligand carrying substance; and a process for producing them. There is provided a linker compound comprising the 
structure of the general formula: (1) (wherein each of a, b, d and e independently is an integer of 0 to 6). The above X at a molecular 
end has an aromatic amino group and at its main chain has a structure of multi-branched structural site composed of 3 or more 
hydrocarbon-derived chains optionally having carbon-nitrogen bonds. The ligand complex consists of the above linker compound 

IT) having a sugar molecule introduced therein. 
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SrtflgO^U^ix^yn— /v(Mw:200, 300, 400, 600, 1000) (Sigmaf±®D 

[0075] jjci^ ^^y^VKISi^fteoi >-cifcW1-5„ rr-e, ry^VK«^#:j fctt, 
[0076] ^Bj!(Dy^VK ; fS-^#:^'a-*tt§^^-^bT^, al^*ffi^#i-§al^«|-efe 

o^-y^HFlg, ^|g^y^3if^^|a^^$ttT3^#:^ii^_h-efe§^^y^, 
[0077] iits^y^tf »lt, ^L««@^tt^i-^- ^-e^n^rv ^mmc& 

[0078] Mk22] 




NHS03- 0SO3- 



^T^$tt§#^©§|5^ - H#5t ( rGlcNS6S-IdoA2S j bW£J&) %$VtZ>W»fc 
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|B-^(12) 
[0079] Mb23] 




••••(12) 



NHSOgNa OS0 3 Na OH 



[oo8o] ±m*])=?mm s $ , &mmte. m—^mm^^h^^—^-v^m^^— 

[0081] AflcftjfcfS, ^0J(Dy^VK^#:f*, tfflE-^(5) ^T^tL^it&rli^ 
tfffB-^(2) {zxm^tl, X^ffffB-^(3) KXmi5fl%Mi&&mX-X\^Ts 

^mxhnm&mtsn^ -®&m o) (12) ^hm^n^h<DXh 
zzttm&^o -^(3) Kxmztizxfe, 4m<D$k4k&mmmm&^x^z 
m&&mx.x\^<DX\ —^(5) Kxm£fo%m^&m^x\^yjf^vm^m* 

5^(5) ^*5V>T, m'-m 4 ^ -$M(3) ^Om'V^il^ l^_h6^T^» 

r' fiTK* (h) &tc\ttv^m&mk-&mx&ti\i£\,\ 

[0082] £fc, *^oy#VK1il^m, ffrfB-^(7) ^T^$tt^*3t^#X.TV ^ 
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M&ttmAL,x?j:z>h<Dxfoz> 0 m&tt. m^m^-r^m^mx^ 
tim&mzti^ o) ^-m^: ( 1 2) ^m^ti^wxh^t^ 

m&iAt\ -^(7) KxmtsfL%x.te. 3m<£>^kykmmmm&^x^%m&% 
m?tx\;^(DX\ -^(7) Kxm&ti%M&&mx-x\^vjf>}m&m-z. ±.m 
>^-^m^3m^u±(Dm^^^tch(Dxh^ 0 
[oo83] ±mwjf>\?M&m-z, ^^nw>^-it^tm^t^AyXf^x\^co 

xmffik£tixt£zv#^mtt&&fcttzt&x%z> 0 zrtu&z., _htEy#vK 

[0084] ±.m<DVtf>'}*&&m-£, y^*— SPl^yrfai^v^^VKSr^rb-CV^ 

[0085] *3SWoy^Mfi^Sr, ^JRHWH^S^U-C^^o^ie^ 

[0086] ±tey#vm^#:«, &y#^K«^#^t?^^BK&«J8i£Wi-5^ 
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[oo87] v^vm^mm^m^^mmtvx^ #M^£^^<D-ete&v^ 

, /K ^^/VTirhT^K (DMAc)^, rtv^^^^#»tf 

&X%Z> 0 M?*R#5m*, 0. 5R#ra~12B#re@£^&*U*J;<, j£A«gfcJ\ 1 

[0088] zlcdx? ^ ^mmmif^m&m^ s-s^^ru-cv >§(D-e N $i/^?wti 

[0089] fc*3, _hfB<DJ:5^^#:^^^-^^Ai-§^^«M^^tt§o 

[0090] *^0j^y^vm#f*f*^ M^?>s<^m<Dmcom , Sb<DffiKi¥ 

[0091] frtirbisX, sPRPJ^fT5t-«, WTtf>J;5^-rtU:£J;v\ i~ 

ftLt^!J#VmiMfflv\ f£y#Vm^#:^^^fC^SM£i^ 3m 
##:^^/^a^(D^#Ib^SiJi-§^^^-e^o fc*3, SPR$J^ffli^_h 

mMmm&mfz-btfx^Zo 

[0092] *»W©9^m«pfri4, ±WBy^VK1i^#:^bTV>§(D-T:\ 3fc|$fl^ffiK:2 
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[0093] «Woy#VKS##^LT, SHKSrH^U^-fe^^y^tt, , 

[0094] _hiESPRS!i^-e«, mi<^*^^#MW^^ffli-^^^^^«^^fflv>-c, ay 

[0096] _hfa-e«\ 2^(Dmm<D^^^yy&mm-m , MistifrK ^n^m&tv^tu 

x^xw vz/*—ik^m<D^mfeikUz&(D&mx^x^£x\ 
[0097] ±iboj;5^sprsij^^t5^. m^^mtm^m^m^vm.^w^mmt 

^<D^iy^^yzfxwm^tm^i¥m<D^^(Dmn, t^fs^HL^cDtL 
xmmistiZo tot, _hfBpj^^^^vNn«\ nt^^o^^ m<Dmmt 

mi-f-^t^x^^o 
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[0098] <Mtfc&}> 

[0099] C^Wlll : Ts-fr—tt&m Wb^»15) 

X^ffjfE^^O) &cr^£tu p\ p 2 *Si-efct), m 1 , m 2 , m 3 , m 4 ^2T*fe6* 

[0100] HI 1 fc^-f «t5 ^ 5fef, WMtl^X, If ^[2-(2-tKndrv^^h=3r>-)^^-/V]^— ^/v 

3 2 

2)£^£-tfrC, tt t r/>mik&V03)&$im 40% -C^/&Lfc 0 ft&mz* 
^^nn^y tfJ-C DMAP % t°U^^#^T ^WV^/*;V^^;V?u])YbEti&£*k 
, ^/Wfc0ffr^H&4)«: 78% C0lR^-e#fc o \\&$k4\C N, N-v^/VzJW^T^K 
*Ti^fc^hy*A«rtfUH<*g\ JR* 90% "CT^Kft: (>fb^»5)Sr#fco 

[oioi] rixSr ;v ^ in NaOH -c^ptR^U XAsifrsWm&fc OffrBW) SrJR 
^ 98%-e#fc 0 v ? ^nn^^^tfj-e_h|E>fb'^^6^b'^^7^, HOBt ^EDC-HCl 
fflV^Tli^b, v ? ^^/Vf|^#:(^^8)^80%(Dl(5l^-e#fc o Z.<Dfc&W8&*# 
tpO.6 N NaOH ^TR^i^-^i^ ^#/V^Sfcft^#(te^9) & 
lR^93%-e#7 v Co _h|E^^9i:^T^^^#:(^^10)^ FDPP «k DIPEA 
wORt^U te&mil*W& 40% « 0 ^b-a^llOT^K^Srg^fc*^ 
^LT, i&motXT^l/fo {\\&m 1 2) ~.£a£v ^c 0 

[0102] ^©f, ^"^hift(>fb^l3)&Hf^$*, >fb^l4Srlt5t^59% XWz. 0 McW^ 

[0103] sit, ±m(D^mmnxnhti^^h^m(D^m.^mK^\^xx i oMi^m^'r 
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FT-IR(ATR-FT-IR)»J^LT3£*6fc 0 Zrtl^tl, ^T^£5#«|T*fTofc 0 
[0104] ('H-NMR^^^h/V, ff*##f ^ ATR-FT-IRtf>$iJ^ *3J;tWISI^] 

'H-NMR^^^h/KDigtij:, JEOL-JNM-Lambda-500 NMR spectrometer t 
JEOL JNM-GSX400 NMR spectrometer £jEOL EX-270 NMR spectrometer £rffll> 

ft 0 it^yyhn, cdci (DM&Th^^i/^&mmyomb^x s wrcmuto 

3 

CD OD *d iOTMSO-d tZ&fe1rZ>f&i&<D'7'vih><Dfc¥S<'7h&&2&iZ. 8 

3 6 

Vfto JCA^WteAppliedBiosystems, Mariner™ £rfflV^T$"JSb7t 0 ATR-FT-IR M 
feia-i, Shimadzu, IRPrestige-21 fclUlEltATR #JR3SS(MIRacle Ge 7°VXJ>>)& 
^4feb7tt<DS:fflV>7to ATR-FT-IR $lJ^(Dfc*6<Z>i?^1^^teSPR $"JS<Dfl#£|lJ| 
IZbO&tiZfftVfto ^Jtt?&isV#yA'?V^hy?74fcSffl.csi gel 60 No. 9385 
(Merck) £M£JBU S^JB^y^y/l^n^^^teSilica gel 60 F254 (Merck) Srffi 

[0105] (1)^^3CD^ 

tf^[2-(2-tKn^v-^h^i/)^^/V]^—^/V(^-a-^l) (14.57 ml, 80 mmol) tBF 

3 

•Et 0(252 ml, 2 mmol) SrHyfcS^TOp*^ 50 ml fcjgAPU O'C'Cv'Tj/gT^^ 

2 

/K^^#/2)(1.8 ml, 17.35 mmol) &$8fTU^ ^^70 5>P^#Uh 0 H*£3§ 

^t&fn^bT^^-Mc^ 20 ml ^px., ^nn^y-ettmL, mfctimt 

h^77>T— (600 g . ^^rftife^/V = 1:3 ) -0*1^X^^3(2.26 g, Ifc 
^:47%) ^|ffi-fe«#:i:L-C#7Co 
[0106] ZL<D4k&%03 toV^t'H-NMR (400MHz, CDCI ^J&StfTofcfcr.^ 8 4.22 

3 

(2H, q, J = 7.0, 14.2 Hz, CO CH ), 4.14 (2H, s, OCH CO), 3.75-3.62 (14H, m, 

2 2 2 

CH CH O X 3, HOCH CH ), 3.61 (2H, t, J = 4.4 Hz, HOCH ), 1.84 (1H, bs, OH 

2 2 2 2 2 

), 1.28 (3H, t, J = 7.3 Hz, CH CH^fcofc, _hfE^^^3(DESI-MS ( 
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positive) Wfe&ft^tct^^ m/z 303.27 [(M+Na) + ]-e&ofc 0 ^|:J;ot{li^ft3 

<DW&&mmir%^b&^mc 0 ?j:&^(Dfc&m3<Dft+nmnc h o :28o. i 

12 24 7 

[0107] (2)it^m4(D&J& 

_h|B(D^^/V#:^-^^j3(2.15 g, 7.66 mmol) t DMAP (41.7 mg, 337 mmol) £r*S 
7kfc°yvV 8ml l£?§fl?Ut> Z.<DmmK0 o C~? p-Y;V^/7,;V~fc>WiWW (1.75 g, 
9.19mmol) ^tRv^pp^^ 8 ml ^^L-fclt^MTU ^^-C3H#^iS#b 

4— (100 g % ^d/jvW^Tirr-^ = 4:1) -e|fMb"C^^4(2.59 g, J|X^:78%) 
[0108] Z.<D\Y>-&%$A\0\ ^T'h-NMR (400MHz, CDC1 )$'J^H?ofc^^ 5 7.80 

3 

(2H, d, J = 8.4 Hz, aromatic), 7.35 (2H, d, J = 8.4 Hz, aromatic), 4.21 (2H, q, CO 

2 

CH ), 4.16 (2H, t, J = 4.8 Hz.TsOCH ), 4.14 (2H, s, OCH CO), 3.76-3.59 (14H, 

2 2 2 

m, CH CH O X 3, TsOCH CH ), 2.45 (3H, s, CH Ar), 1.28 (3H, t, J = 7.0 Hz, CH 

2 2 2 2 3 

CH )-e&ofc 0 _hfB^b^4(DESI-MS (positive) PJ^ffofc^^ m/z 

2 3 

457.16[(M+Na) + ]-efeo^ 0 '^^J:oT^^4(D*5t«m«'^^t?#fc 0 ft 
-<D{frg^4(D^^-SC*te:C H O S:434. 16-e&3 0 

19 30 9 

[0109] (3)^^5(7)^ 

_h|B(Z)hv//H*^'o-^4(1.01 g, 2.31 mmol) ^Tv^^-hU^A (1.53 g, 2.31 mmol) 
^*v^/WvVAT5K 50 ml KWMU ^7feL-C120°C-C^*#H^:TlOB# 

m&rpfcftMfv-^b???^— (10 g , ^nn/K/VA:Tirh>- = 2:1) xmW^X 
^^5(638 mg, Id*: 90%) ^ffef#:iLt#fc 0 
[0110] i<Dfl^^5^0V ^H-NMR (400MHz, CDC1 ) PJ^^fofc^^, 6 4.22 

3 

(2H, q, J = 7.3 Hz, CO CH ), 4.15 (2H, s, OCH CO Et), 3.75-3.63 (12H, m, OCH 
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CH O), 3.69 (2H, m, N CH CH ), 3.39 (2H, t, J = 5.1 Hz, N CH ), 1.29 (3H, t, J = 

2 3 2 2 3 2 

7.3 Hz, CO CH CH )-Cfcofc 0 _h|Bffr^M& 5 (DESI-MS (positive) JH3£SrfT 

2 2 3 

ofc±^ m/z 328.14 [(M+Na)1t?feofCo ^^^oT^fb^SO^^^i-^ 
it^t^fco /i^b\ r©|k^|)50^^f ittC H NO :305. l6X*h& 0 

12 23 3 6 

[0111] (4)^^6(D^ 

±fBOT^K^b^5(614 mg, 2.01 mmol) 3r^/— /V24 ml KMMU MftT 
0°C-C IN NaOH 4.3 ml *M7CfcM, m^2\mmtWU^ 0 mMWfo*WEtikWk 
U WlW&Wi^9vxi^;VJ>&M7L*l^ 1 N HC1 ft- pH = 2 l£fc5*T?;&qjfc. % ^nn* 

LfCo 8fl5^««*LT«ffi«raU ^^6(549 mg, IR*:90%) Sr&tfe^ft^LT 

[0112] Zjr>\Y&$fo§ luOV^t^-NMR (400MHz, CDC1 )*ffi|^£fTofct^-5, 6 6.19 

3 

(1H, bs, CO H), 4.16 (2H, s, OCH CO H), 3.75-3.64 (12H, m, OCH CH O), 3.68 

2 2 2 2 2 

(2H, m, N CH CH ), 3.41 (2H, t, J = 5.1 Hz, N CH )-Cfcofc 0 ±Mi\&V06 

3 2 2 3 2 

(DESI-MS (negative) fflfe&$TotlbZ.Z>, m/z 328.14 [(M+Na)*]-CfeofCo £*UCj; 

10 

N O :277. 13-C&5 0 

19 3 6 

[0113] (5)fc&m<D&& 

^57—^^(10.0 g, 75.1 mmol) t BF -OEt (22 ml, 173 mmol) ^MtK^/— As 

3 2 

$£*fe*i2rfc^ S£^J^*l/-CMJE**&U fb^7(9.61 g, lR*:79%) Srllfeifll 
[0114] £<ZMfrg^7fcoV ^T'H-NMR (400MHz, CDC1 ) PJ^ff o/ti!^^>, 8 3.74 

3 

(6H, s, OMe), 3.48 (4H, s, CH N), 2.00 (1H, s, NH)-C&ofc 0 ±Mtt&lfa7<D 

2 

ESI-MS (positive) SUS^rfTofcir^^, m/z 162.1 [(M+H)1 "CfeofCo wfl^iot 
, ^^7(D«}t^a#-r§r^^-e^f Co ft^ ^(D>fb^7(D^®*«C H 

6 11 
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NO :161. 07-efcS o 

2 

[0115] (6)fc&m8<D&)& 

_LfB>ffr8'$f6(0.35 g, 1.26 mmol) t EDC-HC1 (0.27 g, 1.39 mmol) ^HOBt (0.19 
g, 1.39 mmol) Sr&Syfc^tmj*^ 2 ml ^l§A?U T/V^V#H^iT^ M^X0°C 
-?80ftmm:WLfc^ _hfB^^7(1.42 g, 6.83 mmoO^MTkv^tm^^ 1 ml 

^mm% io% mnfcm&m+bvv&Tmmb^im^tmuto & 

ftofc 0 mmm^ftM^yjjSf^xi^Ytfy^J (50 g % ^Dn*;^:T-fehy = 
10 : 1) X»mnVX^ ^^8(0.42 g, Jfc^:80%)£&fe@#:£LT#;fco 
[0116] ^©ft^il8[CoV ^H-NMR (400MHz, CDC1 )ffl05&MTofc&l^ 8 4.23, 

3 

4.11 (4H, s, s, CONCH ), 4.18 (2H, s, OCH CON), 3.69, 3.66 (4H, s, s, CO CH ), 

2 2 2 3 

3.69-3.56 (12H, m, OCH CH O), 3.61 (2H, t, J = 5.1 Hz , N CH CH ), 3.32 (3H, 

2 2 - 3 2 2 

t, J = 5.0 Hz, N CH)-Cfcofco _h|B^-^^l8(DESI-MS (positive) fflfe&ff 

3 2 

otct^S, m/z 443.17 [(M+Na)1 X&ofc 0 U^K£<>X4t&®8<Dtfm&mm'1rZ> 
Z.b&X%fc 0 Jfc*3, Z<Dfc&yo8<Dft?WM.tt:C H NO :420. 19XhZ> 0 

16 28 4 9 

[0117] (7Mfrg^9tf>^fft 

_hfB^^^)8(398 mg, 947 ix mol) (5 ml) lC*g$?U 2N© NaOH (2.1 

ml)^Px.T, 0°C1?2. 5^ra*#Lfc^, Dowex 50WX-8 (H + form )£r pH = 2 fcft 
^^-e^JPX.T^fPb, Dowex 50WX-8 S^tBULTj^fclgStfTofco MffiiHt^J; 

trfToT, ^^9(346 mg, W:93%) Sr&fe@^br#feo 
[0118] Z.(D\\&tfo9\d\ ^T'h-NMR (400MHz, CDC1 )a93&HTofc&l^ 6 5.66 

3 

(2H, bs, CO H x 2), 4.26 (2H, s, OCH CON), 4.24, 4.18 (4H, s, s, CONCH ), 

2 2 2 

3.71-3.63 (12H, m, OCH CH O), 3.67 (2H, m, J = 5.1 Hz, N CH CH ), 3.40 (3H, t, 

2 2 ' 3 2 2 

J = 4.9 Hz, N CH )Xhofc 0 *fc, _hfBte^$J9<DESI-MS (negative) S'JS^ffo 

3 2 

fci^S, m/z 391.15 [(M-H)l-CfeofCo r^^J;oT^b^9(D#5t^?im«-i! 
^~C#fc 0 ^.(Dit^9(D^M&i-iC H NO :392. 15-C$>5 0 

14 24 4 9 
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[0119] (8)fc&miO<D&liL 

N-Boc T^/^S#^fl^#:(3.33 g, 14.0 mmol) HOBt (1.93 g, 14.3 mmol)£ 
&M&i??m**:s (60 ml) \cmmt$-&, T/V=fV#ffl^CT> 0°C-ei5^#b, 
EDC-HC1 (2.87 g, 15.0 mmol) ^^^J^nn^ly (30 ml) ^tzMm^M 
X.X, 50 ftMWlstlo ^(Dmmi^^^>bVT^X0.79 ml, 7.00 mmol)£riJP;t. m 

frbW£M*1>X^ ^^10(3.53 g, 1R*:92.9%) %&&feM i b1XWZ 0 
[0120] Z.<Dft&tfolO\ZL-^>\ ^T'H-NMR (400MHz, CDC1 ) $"J)£^fTofc£^>, 8 

3 

7.77-7.74 (4H, d, J = 8.67 Hz, aromatic), 7. 50-7. 48(4H, d, J =8.57 Hz, aromatic), 
3.70-3.66 (4H, m, J = 5.19 Hz CONHCH ), 3.34-3.28 (4H, m, J = 5.61 Hz CH CH 

2 2 

ONH), 1.53 (18H, s, CH )Xfc>ofc 0 *f~, _hfB>ffrg><&10<£>ESI-MS (positive) M\ 

2 3 

fe&ft ofc2£l£>, m/z 542.4 l(M+H) + ]X&ofc 0 ^tt^ioT^^10(D*5t« 

mir%z.btfx%tc 0 z.<D4k-&sfoio<Dfr?WAnc h no :54i. 

28 39 5 6 

o 

[0121] (9Mbl8*l<£>1^c 

±16^-^^19(333 mg, 847 u mol) brMV^nM ';V^;VT^y (435 ml, 2.54 
mmol), £FDPP (1.00 g, 2.60 mmol) b&i&7kl?^/U^/^T^ (5 ml) IC^M^X 
«bTT/^V#HMTO°C-e30^r H m#b^, _hfB{b^lO(1.15 g, 2.11 
mmol) ^TK^^/V^/^T^K (11 ml) KmM^XlNX-, ^U"C20 B#P B W#Uh 

o ^<D^mm^m&mm\^xnhthtcmmmm^^^^xmmu 
a^io% ?^i/m, m^mmT^m^w^mmxim-r^m^^x^ ^mmti, 
xm*mm^*^j**m^xnm5^tz&. mm^m^vxwmsm^n^ 
fc 0 mmmmKx^xnhnfcmmmm^^v^^/^^h^^^ (so g , ^ 

n^;VJ^:^J—/V = 10 : 1) XWW^X, {b^^)ll(125 mg, 1R^:59%) £r6-fe@ 

w-t\,xntz. 0 

[0122] '(Dib^^l UCOl^H-NMR (400MHz, CDC1 ) PJS^f ofc^'^>, 6 

3 

8.18 (1H, bs, NHCOPh), 7.86 (2H, d, J = 8.4 Hz, aromatic), 7.80 (1H, bs, PhNH 
CO), 7.75-7.68 (8H, m, NHCOPh, aromatic, PhNHCO), 7.54 (1H, bs, PhNHCO), 
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7.48 (2H, d, J = 8.4 Hz, NHCOPh, aromatic), 7.42 (5H, m, aromatic, NHCOPh), 
7.34 (2H, d, J = 8.8 Hz, aromatic), 7.28 (1H, bs, PhNHCO), 3.84 (4H, bs, CONCH 

2 

), 3.62-3.48 (20H, m, OCH CH O, NCH CH NH), 3.56 (2H, t, J = 5.1 Hz, N CH C 

2 2 2 2 3 2 

H ), 3.43 (2H, bs, OCH CON), 3.35-3.30 (4H, m, NCH CH NH), 3.26 (2H, t, J = 

2 2 2 2 

5.1 Hz, N CH ), 3.13, 2.98 (4H, bs, bs, NCH CH NH), 1.52, 1.50, 1.49 (36H, s, s, 

3 2 2 2 

s, t-butyQ-Cfcofco _hiEfl^if£lll<£>ESI-MS (positive) mfe&ffifZkZ.Z 
, m/z 1461.72 [(M+Na)1t?fcofc 0 ttK£<>Xfc^ll<DM&&ftflR'tZ>ZLk&'T? 
tfCo fc*3 % Z.<Dfc&miKDfr?WA\SC UNO :1438. 71-efc5o 

70 98 14 19 

[0123] (10Mfr^l2<7>^$c 

-hf^^ 11(165 mg, 114 ix mol) Srp^V— /V (12 ml) fc*gfi?U 5% Pd/C (55 
mg)^Px., *JSf#H^~f^ ^ia-C5^K*#U^, _L1B Pd/C 
*tU nhfltMmm^^W^^^f/^^Y^y^ (10 g, ^nn/M^A:^/ 
-/V = 7:1) -eifL-C ^^12(128 mg, Ifc*:79%) ^fifei^Ltifco 

[0124] ^<Dfl^#)12^oV^C. 'H-NMR (400MHz, CDC1 ) SiJS^Tofc^^ 6 

3 

7.78-7.68 (8H, m, aromatic), 7.48 (8H, m, aromatic), 4.21, 4.10 (4H, bs, bs, CONC 
H ), 3.85 (2H, bs, OCH CON), 3.62-3.44 (26H, m, OCH CH O, NCH CH NH, NC 

2 2 2 2 2 2 

H CH NH), 3.50 (2H, t, J = 5.1 Hz, H NCH CH ), 2.76 (2H, t, J = 5.1 Hz, H NCH 

2 2 2 2 2 2 2 

CH ), 1.50 (36H, s, t-butyl)-e&ofc„ Wz., _h|B^-^^H2C»ESI-MS (positive) ffl 

2 

5££fro7t£^ m/z 1413.74 [(M+H)1 ~efco7C 0 fr*5, Z.<D4\&Qll2<Dfr? J g& 
}4C H NO :1412. 72X*foZ> 0 

70 100 12 19 

[0125] £tfMfr£^12f3u MfE— JK^dD l-Tn^4-efe«9, p 1 , p 2 ^it?fe«9, m 1 , m 2 , m 3 

[0126] (HMb^l4<£>^ 

_hfEfl^&H3(^-^hSt)(3.4 mg, 16.6 imol) £ HOBt (1.6 mg, 16.6 ^ mol) EDC 
•HC1 (3.2 mg, 1.66 » mol) t^^Rv^/WvVAT^K (2 ml) ^#?U T/l^V 
#H^T^ 0°C-e^3feb-C»#L/^ o #CV^\ _hfE>ffr^& 12(23.5 mg, 16.6 /zmoO 
^Tk^^/MJVW^K (2 ml) [«LTl)Pi, ^?a-e22B#r 3 m#bfc 0 r©H 
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9rWsWfWxi^rW7~74 (7 g , ^no^:^/- ;V = 10 : 1) XMUVX^ 
^#114(15.7 mg, W:59%) ^6^@{£iL-C#fc 0 
[0127] ^(D^^ife)14^oV ^T'H-NMR (400MHz, CDC1 )SlJ^^To7t^^>. 8 

3 

8.20, 8.00 (4H, bs, bs, NHCOPh), 7.86 (2H, d, J = 8.8 Hz, aromatic), 7.77-7.72 
(7H, m, COPhNH, aromatic), 7.53 (1H, bs, NHCOPh), 7.50-7.36 (10H, m, 
aromatic, J = 8.8 Hz, COPhNH), 7.27 (2H, bs, COPhNH, CONHCH ), 3.89 (4H, 

2 

bs, CONCH CO), 3.64-3.37 (26H, m, NCH CH NH, NCH CH NH, OCH CH O, 

2 2 2 2 2 2 2 

CONHCH , CONHCH CH ), 3.53 (1H, m, SSCH), 3.48 (2H, m, NCH CH NH), 

2 2 2 2 2 

3.32 (4H, m, OCH CON, NCH CH NH), 3.18, 2.85 (4H, bs, bs, NCH CH NH), 

2 2 2 2 2 

3.17-3.04 (2H, m, CH SSCH), 2.44-2.36 (1H, m, CH CH SS), 2.16 (2H, m, CH CH 

2 2 2 2 

CH CONH), 1.89-1.81 (1H, m, CH CH SS), 1.69-1.56 (4H, m, CH CH CH 

2 2 2 2 2 2 2 

CONH, CH CH CH CH CONH), 1.51, 1.50 (36H, s, s, t-butyl), 1.42-1.34 (2H, m, 

2 2 2 2 

CH CH CH CONH)-efeofc 0 *fc, _hffrf[^H£ll4<DESI-MS (positive) fflfe&ff 

2 2 2 

ofrbZ.^ m/zl601.81 [(M+H) + ]l?fco/to ^fc±oTfb^l4<D«3g&fliS&**-5 
~t&X%fc 0 f£&^(Dil:-£-!&)l4<Dft^KmnC H N O S : 1600. 76XhZ> 0 

78 112 12 20 2 

[0128] (12) \\&m{\\^m\S) <D&m 

±Mik^tfo 14(60.3 mg, 31.2 n mol) ^nn^y (1 ml) ^}§$?U TFA (3 ml) 
MZ.WMl^XDowex Marathon A (OH" form) ^gJKLfc#5^ (1.0 cmOX 3.0 cm) 

91%) & B&mfcb\^xmc 0 

[0129] rO^-^^15^oV^T, X H-NMR (400MHz, DMSO-d ) Wlfe&ft^fcb^, 

3 

5 8.19, 8.05 (4H, m, m, NHCOPh), 7.82 (1H, bt, CONHCH ), 7.53 (8H, m, 

.... . ., 

aromatic), 6.51 (8H, dd, J = 8.4, 1.5 Hz, aromatic), 5.61-5.55 (8H, m, NH ), 4.24, 

2 

4.11 (4H, s, s, CONCH CO), 3.93 (2H, bs, OCH CON), 3.60-3.37 (31H, m, NCH 

2 2 2 

CH NH, NCH CH NH, OCH CH O, CONHCH , CONHCH CH , SSCH), 3.19-3.06 

2 2 2 2 2 2 2 2 
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(4H, m, CONHCH CH , CH SSCH), 2.42-2.32 (1H, m, CH CH SS), 2.04 (2H, m, 

2 2 2 2 2 

CH CH CH CONH), 1.87-1.78 (1H, m, CH CH SS), 1.64-1.45 (4H, m, CH CH CH 

2 2 2 2 2 2 2 

CONH, CH CH CH CH CONH), 1.34-1.28 (2H, m, CH CH CH CONH)-Cfco7Co 

2 2 2 2 2 2 2 2 

_h!frffr£^15<DESI-MS (positive) $&fe$rfTo1tbZ-Z>* m/z 623.27 
[(M+2Na) 2+ ]-Cfco/c 0 Jfc*3, ^(D>f^^l5(D^^®*«C H N O S :1200. 55 

58 80 12 12 2 

[0130] ^<D>ffr^l5J3\ Hff|E—^(2) l£Xnl)UXfo<9, XtfStfffB— JKSSO) ^T^tt 

, p 1 , p 2 ^it?fci9, m 1 , m 2 , m 3 , m 4 tf52^fc5«^£^-5y ^^&5 0 
[0131] C^»!|2 : y^VKIS^f* <A\&mi7) <D&)ffl 

, p 1 , p 2 ^l-efc«9, m 1 , m 2 , m 3 , m 4 ^2-efc<9 N R'^*^ (H)~e&«9, RtfSflMB— A* 

[0132] m2K^-rx^ mmmifcx&btvrcv>#—fc&toi5b. mm— ^(12) k 
^ £0 w <^ y ^vkis^#:^ —mx$bz>ik-&m 1 7^11x^22 %-e#^ 0 

[0133] JWW^te, 15(2.0 mg, 1.67 mol)H^^H6(10 mg, 11.7 

mmol) * 100 ml^vW/VTi?r-T$K 400 ml fcgjsift 10 ml iKDW^^Wi^M 
fi?U MJtT, ^^p37°CX25mmMm^o NaBH CN (3.51 mg, 50.2 mmol) Sr 

3 

B^gft 15 ml fC»#UTKlS3&?*lCJn^, 37 c Ce6 0 K^flfcUfcgL «EE$ft*tLT\ 
Sephadex G-50 (1.6 cm $ X 80 cm „ PBS^0.3 M<D NaCl&Mx.fz.Mm) £rfflV 
*f$!iUc 0 !»3tti-J:or#fe^S«lPf^Sr«EEai«fU ^«sS£Sephadex 
G-25 (1.6 cm 0> X 40 cm N TiO&m^XStJ&VtCo WtMfc£.*)&t>titcBffyffift& 

mj±mmu Mm^xw^m^n^\ it^mmu mg, nx*:22%)^e^ 

[0134] ^(D>f^i^l7^oV>T. HSfe^!Jl^fS^O^-&-e 1 H-NMR (400MHz, D O)S0 

2 

S^ToTc^^, 5 7.65-7.58(8H, m, aromatic), 6.78-6.67 (8H, m, aromatic), 5.37 
(4H, bs, H-l"), 5.13 (4H, bs, J = 2.5 Hz), 4.52 (4H, bs, H-5'), 4.29 (10H, m, 
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H-6a", H-3', CONCH CO), 4.19 (10H, m, H-6b", H-2', CONCH CO), 4.05 (3H, 

2 2 

m, H-4'), 3.99-3.92 (14H, m, H-2, H-6a, H-5", OCH CON), 3.87 (8H, m, H-5, 

2 

NCH CH NH), 3.83 (8H, m, H-3, NCH CH NH), 3.77-3.70 (8H, m, H-4, NCH CH 

2 2 2 2 2 2 

NH), 3.71 (4H, t, J = 9.9 Hz, H-3"), 3.64-3.50 (25H, m, H-6b, NCH CH NH, OC 

2 2 

H CH O, CONHCH , CONHCH CH , SSCH), 3.54 (3H, s, OCH ), 3.45-3.19 (14H, 

2 2 2 2 2' 3 

m, H-la, H-lb, NCH CH NH, CH SS), 3.34 (4H, t, J = 9.6 Hz, H-4"), 3.24 (4H, 

2 2 2 

dd, J = 3.4, 10.5 Hz, H-2"), 2.35-2.28 (1H, m, CH CH SS), 2.27 (2H, bt, CH CH 

2 2 2 2 

CONHCH ), 1.89-1.84 (1H, m, CH CH SS), 1.56-1.46 (2H, m, CH CH CONH), 

2 2 2 2 2 

1.35-1.14 (2H, m, CH CH (CH ) CONH)t?feo7b 0 _hfE{^^17(DESI-M 

2 2 2 2 

S (negative) PJ^ff ofc£^ m/z 1449.93 [(M-10Na+7H) 3 ~]-e&o7io ^.UKXo 

134 

H N Na O S :4572. 48X&& 0 

196 16 16 108 14 

[0135] Z.<D4k&Vol7i>\ itufH— $£5£(5) \Z.X, n^AXm. p 1 , p 2 ftlX&<9, m\ m 2 , m 3 
, m 4 ^2-Cfc«9, R'^^( H )-efeS9, Rft-^(6-3)Xm£thZ>*V=?m&mk 

[oi36] mm i?!)3 : vtf>vx&%mMt?>s<?Mt<DffiKftm(D$im 

, p 2 tflX&V,m\ m 2 , m 3 , rn^2X^, R' tf7km (U) XfoV , R/^$g5£(6-3) 

xm^n^v^w^Mit^xh^mm^ir^v^^m^iur, z.<r>Wy 

KIS^ft^o^Tte:, rTetra-GlcNS6S-IdoA2S-GlcJ^fEici-^)^fflV>-C, 

[0137] ^ife^jt^v^ri, ^m<Dtcm^mmm^h^umK^m\^tcm<D2mm<D 

>-K1S^#:^oT, J^T^-^(13)^$^y^VKm^f*T^ 0 KT, r 
oy^VKIt^i^^oV >T«, rMono-GlcNS6S-IdoA2S-GlcJ ^IBici'So 



WO 2005/075453 



36 



PCT/JP2005/001726 



[0138] Wb24] 




NHSQ 3 Na OSQ 3 Na OH 



....(13) 

[0139] mWJf^l^&fc&h?— ott, #^2004-l57l08^fB*(^y^VK1S^ 

MoT, j^T<z)-^(i4)-e^$tL^y^VKlS^ft:-e^o j^t, ^oy#VK 

l^ffc^o^Tf*, rTri-GlcNS6S-IdoA2S-GlcJ^fBfti-So ±fE#^2004 
-157108}*, ^JSoH^fe 0 <DB#,&T*7fc<£MT&3 0 
[0140] Wb25] 




••••(14) 



[0141] mmM3-i ■.mmfoffiKitmcomm') 

3fcf\ ^ife^!l3-l^L-C, ittffE— J&5£(8) ^T^$tL^^*l«at(GlcNS6S-IdoA2S 
tcib, Vmmm&n^fCo irf^ib, ^^y>1£l^tt^^K£GlcNS6S-IdoA2S« 

[0142] ^Hifc-ete, ^tt^— tvx^<vi/(m'hm&^ Mw=i76oo)^ —^y>ig 

^■'^>^mtVXbFGF^m^^fc 0 bFGFte\ FGF-2^1^^, JfcWftMaflS^ 
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m-ch^^<y^mmt^K^mu ^mm*m:$m&^xx^ 0 bFGF >t<D^\z. 

^$tL"CV^(##JCi^:M. Maccarana, B. Casu & U. Lindahl, J. Biol. Chem. 268# 
„ 8857H^ 1993^) o 
[0143] Ut26] 




OS0 3 Na NHSQ 3 Na OS °3 Na NHSQ 3 Na OSOgNa 



(15) 

[0144] ±tB(D«5t ^^^>(D6m^mmt^fix\ ^*3t^mrv ^ \ 
m<D<s{±mmkn>&w& m&m&<Dj&j$\a^&mx&%~btimm£nx 
s<?ntvxm$ivfc 0 

[0145] #cm % _h5zll(DMono-GlcNS6S-IdoA2S-Glc N Tri-GlcNS6S-IdoA2S-Glc\ 

Tetra-GlcNS6S-IdoA2S-Glc^tV-?tV@^kbri^^^fflV vC, ^^y^##T 
bFGF£<DM^Pl#^#^To/c 0 irftfrlb, 200nM<DbFGF|«^/Ny^£r, 3, 
10, 100, 300, lOOOnM^g^^-CM-a-U ^^^^^AbfCo 

[0146] El3^{i, Mono-GlcNS6S-IdoA2S-Glc^@^bLfc^-^7°^ObFGF(D^^#l!] 
Sr^i'o ~CD|U#^ Mono-GlcNS6S-IdoA2S-Glc^@^bb7t^5/^^CObFGF(^|g 

Mono-GlcNS6S-IdoA2S-Glc^@^bb7t^^7°^(DbFGF(D^^« x ^/VMZ.Xo 

xmmtsti&z-ttimmtstitio 
[0147] ±mmmiz.x<>xnhthfr3nM<D^y^n^ti<D^—?fab, &^ys*K&n 
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[0148] m4K^lTi?97frb, bFGF<D^yZf^<Dl&&mM&&50%<Dffi&IC bL-Xfe 

50 

MJt-o ^ID^, Mono-GlcNS6S-IdoA2S-Glc^@^t;b7t^^7 B -e{*IC = 2. 5 

50 

nM, Tri-GlcNS6S-IdoA2S-Glc^@^t:Lfc^^7°-emC =94nM, 

50 

Tetra-GlcNS6S-IdoA2S-Glc§r@^bb7"c^-5/7 0 -CttIC = 71nMi^«9. 

50 

Mono-GlcNS6S-IdoA2S-Glc^@^:^Ufc^-5/7 o C0IC fitte, ftjl(D2ffi^O^-5/7 0 (D 

50 

zntco i »iti<D^y7\z.$d\ ^xh y<Dm&i& : fc&) \z.m\^x\ ^z.t 

frh, ^h(D^yyn^<v^^^>^Kxh^bFGF^mm^mm^x^^ 

%bMimx%z> 0 

[0149] mMM3-2 : ^y^Mm^m §t<D*B*f^<D;|£fCl 

$fci\ Tri-GlcNS6S-IdoA2S-Glcfe§V^^Tetra-GlcNS6S-IdoA2S-Glc<h, H^^r^" 

Mono-Glci^) t^mm^Xm^X^yy°^(Dm^t^m\ ^(DWk&lt (ft 

ATR-FT-IR^^ffiV ^T^ff^bfCo |»^<DTri-GlcNS6S-IdoA2S-Glc£>3l ^f2 
Tetra-GlcNS6S-IdoA2S-GlcCOSiJ^^, 0, 25, 50, 75, 100%^^b$^T/t o W 

M^m5(a), (b)^i- 0 m5U)f>Kmm^(Dmi^it^mx.± 

Tri-GlcNS6S-IdoA2S-Glc(D^Slt^^^h/V-e$?(9, 05 (b)/^ ^ICT^M^b^ 
^X.f'Tetra-GlcNS6S-IdoA2S-Glc(D^S^^^h^"efe?)o 
[0150] ^#c(wavenumber) 12OO-13O3cm~ 1 <D^miZ0MM&M<DS = Oi%mMW)&W, 

n-zhbfCo ^^m^lH6(a), (b)^i- 0 06 (a) ^ mWt*P<D 
Tri-GlcNS6S-IdoA2S-Glc(^^l:b^^i-^^^^±(D^^SO^^-^S^i-^ 
7^-C$?«9, 06 (b)#\ ^|R4 I »Tetra-GlcNS6S-IdoA2S-Glc(D^ ; ^Jt^*fi-^^-^ 
^°_hOgt^S(Dffi^ig^-r^^-efe§ 0 06(a), (b)i^i--^ft^(D^S 

&mz. -^n^o.9993, o.96io-efe§i^^)^ N y^VK-e^jtifbrfcf 



WO 2005/075453 39 PCT/JP2005/001726 

[oi5i] mMM3-3:wm<DteM&mK h-vWFt<Dm^mic-^x.z>Bm(7)tfimi 

Ki^mK-^-^Bm^^^X^mVfCo ^Xte, th«E&*vWFQ^T, h-vWF£ 

[0152] ±WB3ffiC0^g-y^VK1S^#: (Mono-GlcNS6S-IdoA2S-Glc, 

Tri-GlcNS6S-IdoA2S-Glc, Tetra-GlcNS6S-IdoA2S-Glc) tMono-GlctCOU^it^:, 
-^^TtlOO/O, 4oJ;U\ 20/80^^x.T, QMO^y^YE&X^ h-vWF£(D*B5:f^ 

[0153] SPR670 ( 0 *U—^—n*m&£;#M) \fc„ i?^1f ^5/ 

Zfia^ 13X20X0. 7mm<Dtf7Xg&iC&^MbVX2rmi<D?X3J*&MM^£b 

UV^-yV^y-^- ( 0 if — m-?*^*fJSNL-UV253) iCAHtMjl 

[0154] JjfeiC ir^lf^s/^J^tDPTFEir/K P If — «^*^|±M) fc^lFL 

fcfL _h|E6ffi(^#^^^^y— /V/^C= l/l©^j§i (ffiU 
Mono-GlcNS6S-IdoA2S-Glc / /Mono-Glc?M^<Z)^^«^^/— (0 
. ImM), r<D^tfe50/zl^oTPTFEir/V^AtL, ^^wy^-e^itLfCo ^(D 
^y°£r^3f bfcPTFEi?/!^ ^ig."CBio Dancer (New Brunswick Scientific #M) 

[0155] ^©f^^^/- /v-e6in?$te#u ^-eim^bfc^, ^5— syyy— /k * 

cDjiR-eim-f oflsj^Ufco J&S£^ SPR670<Di?^1f— ^y^— MJy^fcEtftt 
ttfco ^>^^y>^ 5 /y T --e^^y ) ^B^+^¥*^b^, if— 3teSr^JRlc 

PH7. 4<D^9gy^gte^Hf^(PBS)SrfflV^„ *fc. SPR$lJ)£te-r-<T 
25 £ C<D?aS"CfTofCo bFGFf3\ STRATHMANN BIOTEC AG (Recombiant 
Human FGF-basic, MW; 17000, Lot No.; 471120) <£>*>(D<£rJBl \ h-vWFfi, 
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CALBIOCHEM |±M(von Willebrand Factor, Human Plasma, MW; 270000 ( 
Monomer Unit , Lot No.; B41632) SHSJBUfco 

[0156] Z.<DSFRfflM$rfT5&iZ. h-vWF<D^S^rlO, 20, 40, 80, 160nM£^X.&/^ 
#fy^J:l:ftAt§^ S^ftSfftBtfMB8fl&*K h-vWF^s/^_h^@^k$ 

h-vWF^^a^^fl?^^ 

D 

[0157] El 7 (a) — (c) iat, ±m3M(D&VJf^}?1M&i$ (Mono-GlcNS6S-IdoA2S-Glc, 

Tri-GlcNS6S-IdoA2S-Glc N Tetra-GlcNS6S-IdoA2S-Glc) bMono-Glcb<Dm&it&l 
00/0<Di&&<D&&1fcKftfft&7T;ir o (a)f3Mono-GlcNS6S-IdoA2S-Glc(D^\ ( 

b) teTri-GlcNS6S-IdoA2S-Glc<D#-£\ (c) }*Tetra-GlcNS6S-IdoA2S-Glc(D#^-e 
£>5 0 08(a) — (c) \at, _h!E3«<D#y#VK^ft:( 
Mono-GlcNS6S-IdoA2S-Glc. Tri-GlcNS6S-IdoA2S-Glc, 

Tetra-GlcNS6S-IdoA2S-Glc) £MonoH21c£<D^^it/5S20/80(D^^©^^B2 
Y^^miTo (a)}2Mono-GlcNS6S-IdoA2S-Glc<D#£\ (b) U 
Tri-GlcNS6S-IdoA2S-Glc<£>#£\ (c) «Tetra-GlcNS6S-IdoA2S-Glc<D#^-efc5 0 
[0158] ZXDlfe2&*Pmbfl'ldfe&m&, h-vWF(Dmm^tK7'Whl,fdb(D&m9 (a) - ( 

c) (a) J3Mono-GlcNS6S-IdoA2S-Glc<£>^g\ (b) 

TriH2lcNS6S-IdoA2S-Glc<£>#£\ (c) {*Tetra-GlcNS6S-IdoA2S-Glc(D#^t?fe§ 0 

D 

[0159] 09 (a) Mono-GlcNS6S-IdoA2S-Glc/Mono-Glc=100/0. 3$£Tf^ 

Mono-GlcNS6S-IdoA2S-Glc/Mono-Glc=20/80^LTy^f>'K'CS>?)^t^b— H?r@ 

D 

&ofc 0 09(b) K^irXyK, Tri-GlcNS6S-IdoA2S-Glc/Mono-Glc=100/0, $o£.X$ 
, Tri-GlcNS6S-IdoA2S-Glc/Mono-Glc=20/80^bTy^VK-efe^^t^b^ll :; Sr@ 

D 
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ftofCo Tetra-GlcNS6S-IdoA2S-Glcto/Mono-Glc=100/0, $3£TI, 

Tetra-GlcNS6S-IdoA2S-Glcto/Mono-Glc=20/80^bTy^VK-efe^^fc^b^»^ 

D 

[0160] ^.nhcDW^h, T^^-rhiL-ch-vWF^fflv^c^. y^vK-cfcsffi^^ 
[oi6i] mmm3-4:mmcotm&&d\ ^^mt^m^^m^^^m^m'] 

S^y^^t^^hthvWFfR^^^^ffCWT, rhvWF-Al^P?^) £rfflV\h,{;£\ 

, ^T<7>.£5&llf^f ofc 0 rhvWF-Al^^Ci^(M. A. Cruz, R. I. Handin & R. J. 
Wise, J. Biol. Chem. 268^, 21238H, 1993^) \Z.%oXMW^tz. 0 

[0162] ^-e«, y^VK«-^#:^br_h3zli(D_hfE3a(D^y^VK^f*( 

Mono-GlcNS6S-IdoA2S-Glc, Tri-GlcNS6S-IdoA2S-Gk\ 

Tetra-GlcNS6S-IdoA2S-Glc) „ 3o XXI, Mono-Glc^fflV^T, iifESStf^y^VKIt 
^/Mono-Glc^^tb^, ^:ivetU00/0, 50/50^^x.-C#^Lfc^5/^fflV^ 

g|12^^i- 0 „ EI 10 (a) Mono-GlcNS6S-IdoA2S-Glc/ / Mono-Glc= 100/0 
X^yy*^^fa\JtzM y &X&> 1 0, EU0(b)f3, Mono-GlcNS6S-IdoA2S-Glc/ 
Mono-Glc = 50/50(D:|^-e&§ 0 Bill (a)}*, Tri-GlcNS6S-IdoA2S-Glc/ 

Mono-Glc^lOO/O-e^^^j^bfc^-^-ej)^, Bill (b) }3\ 
Tri-GlcNS6S-IdoA2S-Glc/Mono-Glc = 50/50(D^^-efe§ o Wt., 012 (a) 
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Tetra-GlcNS6S-IdoA2S-Glc/Mono-Glc= iWOX^y^&WjfcVftM&X&K)^ M 
12(b) Tetra-GlcNS6S-IdoA2S-Glc/Mono-Glc = 50/50(D^^-efe§ o 

[0163] ^.tih(D^^hnm^tc.mm^m, ^^m, w&mmmm, mmm&mm^ 

mil^kibX^1- 0 t£3S, ^llC*3V^*¥«tS*:K (k /k h jg^JtafctK (k 

D d a A a 

/k h ^MS^:k . fl?Bt5£g5££&:k -Cfc5„ 

d ad 

[0164] [^1] 



No. 


y His ycrmm 




Kd 


Ka 


k,. 


k d 








<jjJMD 


(M^xiO-5) 


CM'%ixio^ 


(a* X 10*3) 


1 


Mono<EcNS6S-MoA2A 


100/0 


2.00 


3.85 


i 8,38 


21.9 


2 


Glc/Mono-Glc 


50/50 


3.79 


2.64 


14.6 


55.2 


3 


Tri-GkNS6S-IdoA2A- 


100/0 


1.20 


8.33 


6.60 


8.05 


4 


Gic/Mono-GIo 


50/50 


1.50 


6.65 


4.52 


6.83 


5 


Tetra-GIcNS6S-MoA2A 


100/0 


0.99 


10.1 


6.50 


6.44 


6 


-Gk/MomrGIc 


50/50 


1.00 


9.96 


5.24 


5.26 



[0165] ^lU^tVfcSl^ Mono-GlcNS6S-IdoA2S-Glc^@^kb^iy^ P (D#^^, 

Tri-GlcNS6S-IdoA2S-Glc^Tetra-GlcNS6S-IdoA2S-Glc^@S:^b/c^-y7 0 ilt-< 

D 

D 

) 0 — Jo, Tri-GlcNS6S-IdoA2S-Glc^@^bbfc^-5/7 0 -C», ^r/jKDH^fbSS 

^mnmc/h^<^m^.^(Dmmmm(Dm(DmM^^htif^(K =i. 20^ 

D 

M->1. 50 J uM) o £fc, Tetra-GlcNS6S-IdoA2S-Glc^@^bb7i^^^ P -e«, 

y^±(Dm&it^m^mt^xh.mm^m^ut/wt^^h^^t'(K =0. 99 

D 

ix M^l. 00/zM) o 

[0166] ^1 ^i~J:5 fc* Mono-GlcNS6S-IdoA2S-Glc^@^t:Lfc^^7 0 <Z)#^^ 

, #,^>2o<Dy^K^#:^@^bfc^7 p ^it^T, 1^-— ^— Sv^Ht^SJ£ 
£&(k ) ^rT^r i:dSflSS8$*T/feo -<7>-<b^, Tri-GlcNS6S-IdoA2S-Glc*5j;7j? 

d 

Tetra-GicNS6s-idoA2s-Gicte, ^\Hxm,m^v^mmr^mm^mm^titim 
m^^-m^m^x\^tz.^^yy p ±(Dmm<Dm^m&^mMm-i&r 
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[0167] o^<9, rhvWF-AlbCDffiKftmiZ.$o\^Xfe, Mono-GlcNS6S-IdoA2S-Glc£@^ 

{£TbTL3;5^7»gg£tLfc 0 ^tUC^fU Tri-GlcNS6S-IdoA2S-Glc^ 
Tetra-GlcNS6S-IdoA2S-Glc^@^kb/c^5/7°-e», f-yT? '^(D^^WsM^M 

[0168] £k±<Dffi$kfrb, mm4\&v*mm- j mmi£&*^/<?mm<DmKf¥m ^c, 

ffi&tl&igX&^t&Kfe, Mono-GlcNS6S-IdoA2S-Glc^@^bUfc^•5/7 o C0J;5^-^ 

— It&lt&tlllrXnTf^tftX&V , Tri-GlcNS6S-IdoA2S-Glc^ 
Tetra-GlcNS6S-IdoA2S-Glc(D J:5 

^4, d^l, e^4-C&«9, X^ffffB— ^(4) ^T^£*U q 1 , q 2 , q 3 ^2-Cfc«9, r 1 , r 2 

, r 3 , t\ t 2 , t 3 , u 1 , u 2 , utfox&%mm&^1r%yi/X—4k&WUk&m6)^ 

t^ffrta— ^^(7) fclT^tt, a^l, b^4, d^l, e^4-eS><9, q\ q 2 , q 3 ^2-Cfe«9 
, r 1 , r 2 , r 3 , t\ t 2 , t 3 , u 1 , u 2 , utfOX&V, R' #S;fc^(H)-e&tK R^^^(6-2 

)-efc§*it^Wi-^y^vKis^f*(^^27) ^wTo^jiR-e^Lfco mi3^ 
*3, *mfe^4^tftw^*3v^, ^fb^ic#iBu-cv^##r±igi3*3j:t5iai4 

[0170] |*HI4SS] 

'H-NMR^^^b/V©!^}^^, JOEL-Delta600 Spectrometer^ V>^1 0 \\^^ 

?bn, cdci <D#^^h^^/ki/7>-(o.oo ppm) &mm%oWfcvx 8 mxmv 

3 

fto D OO^^DHO(4.65ppm)^P^«^bT 6 liTC^Ut, 

2 

PerSeptive Biosystem Mariner™ Biospectrometry Workstation^ffiV^TpJ^L/c 0 ^ 
j±^y^^;V*7^nvb^77>fi4, Silicagel 60 (Merck. 0.040-0.063 mm) ^ffiV^ 
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TfrofCo f¥Jl^n^h^97>f— f^Precoated Silicagel 60 F254 (Merck. 0.5 mm)£r 

o 

[0171] (1)N -TEG-Trivalent-(O l BU) (fc&4032O) <D&ffc(mi3&W 

3 3 

O N-Trivalent-(O l Bu) (ik&$)18) (757 mg, 1.70 mmol) bi&4k~ V>TJ>V§i&fa ( 

2 3 

NiCl -6H O) (80.8 mg, 0.340 mmol) ^^/—/V (20 ml) f£g£fl?U ^K^^^^^^h 

2 2 

y>^(322 mg, 8.50 mmol)^5[Hl^^ftT^ft^T^Px., ^&-e30^W#Ut o 

nn*/^T*3iattttjLfeo ^mm^My^mm^-hv^^m^^x^m^tcM. &m 
m&m^vxmjzmmisfco nbtitcmmmmuk&m9) tN -teg-cooh 

3 

mQ) (441 mg, 1.70 mmol)£4a*vW/k*/W>>T$R(10 ml) ^?§fi?U ^U, T;V=t 
^#ffl^,T"CDIEA(592 ix 1, 3.40 mmol) , HOAt(463 mg, 3.40 mmol) , EDC-HC1 ( 
652 mg, 3.40 mmol) ^HH^Px., 16B#^ft#Lfc 0 K^W^^MxJzM. 7k*B£r 

v-y^y/V^77^n^h^7^-(50g, ?vvi^/VJ*:T J £h> = 50: DtHfL, N 

3 

-TEG-Trivalent-tO'Bu) ({b^^)20) ^fe(Z)tft^i^^bT#fc 0 IfcmJ*839 mg(73 

3 

%)-e&ofc 0 

[0172] ^<Dfl^^20^Ol ^H-NMR^-^h/V (600 MHz, CDC1 ) $lJ^ffofc^^ 

3 

5 3.90 (s, 2H, -OCH CONH-), 3.70-3.67 (m, 14H, -Q CH CH Q-X3. N CH CH 

2 2 2 3 2 2 

O-), 3.39 (t, 2H, J = 4.8 Hz, N CH CH O-), 2.21-2.18 (m, 6H, -CH CH CO-X3), 

3 2 2 2 2 

2.00-1.96 (m, 6H, -CH CH CO-X3), 1.43 (s, 27H, -CH X9)Xfoofc 0 ESI-MS( 

2 2 3 

positive) Wlfe&ft^fckZ.^ m/z 697.45 [(M+Na) + ]-C£>ofc 0 Z-*lhK£.oXik-&%Q 
20(DM^&mm-TZ>^t&X^fc o ^<ZMb^20O5H^fCftteC H NO : 

32 58 4 11 

676. 41X&% 0 

[0173] (2)TEG-Trivalent-(O t BUu) (fl^#j22) <7>^£5c (Hl3#fig) 

3 

_hfB{b^#)20(N -TEG-Trivalent-(O t BU) ) (837 mg, 1.24 mmol)^^/— ;V{ 

3 3 

10ml) \ZMM^, 10% Pd/C(200 mg)%M7L, tK^#HMT^ ^UXl.mmBW^ 
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^h^(385 mg, 1.87 mmol)Sr*l*^^/l^^AT^K(10 ml) fcjg#U T/V^V 
#BMT^ ^i&-CDIEA(325 nl, 1.87 mmol) , HOAt (254 mg, 1.87 mmol), EDC- 
HCK358 mg, 1.87 mmol) &m\Z&%.* 13B#^ft#Lfc 0 KJ&f&^t&fP^c^Kif^h 

^y— ;V = 30: l)T?*f®iU TEG-Trivalent-(O l Bu) tf[^4^22)£#|fe<£>ifc;|£4£j£b 

3 

T#7h 0 Jfc*{21.05 g(99%)-e&ofeo 
[0174] Z.(Dfc&yo22Kl\/ ^H-NMR^-^h/V (600 MHz, CDC1 ) MM&ffitlkZL^ 

3 

6 3.91 (s, 2H, -OCH CONH-), 3.70-3.54 (m, 13H, -OCH CH 0-X3, CH CH(CH 

2 2 2 2 

-)(S-)), 3.55 (t, 2H, J = 5.5 Hz, -CONHCH CH O-), 3.45 (q, 2H, J = 5.5 Hz, 

2 2 2 

-CONHCH CH O-), 3.20-3.16 (m, 1H, -SCH (1H)-), 3.14-3.09 (m, 1H, -SCH 

2 2 2 2 

(1H)-), 2.49-2.43 (m, 1H, -SCH CH (1H)-), 2.22-2.17 (m, 8H, -CH CH CO-X3, 

2 2 2 2 

-NHCOCH CH -), 2.00-1.96 (m, 6H, -CH CH CO-X3), 1.94-1.88 (m, 1H, 

2 2 2 2 

-SCH CH (1H)-), 1.74-1.62 (m 4H, -COCH CH CH CH -), 1.52-1.41 (m, 2H, 

2 2 2 2 2 2 

-COCH CH CH CH -), 1.44 (s, 27H, -CH X^fcofc, ZLtl\Z.£.oXik&%022<D 

2 2 2 2 3 

[0175] (3) TEG-Trivalent-(NHBoc) 0ffrg-$j25) <D^)$(|2|13#i0 

3 

_hfB{b'n'#l22(TEG-Trivalent-(O t Bu) ) (500 mg, 0.587 mmol) ^v^cm^W^R 

3 

(2.2 mi, lo/D immu o°c-eTFA(2mi)^nx., muximmmwi^tz. 0 BO&mWi 

^TV^(it^24)(ei2 mg, 2.94 mmol) Sr*j|*^^/V*/^T5K(10 ml) (£|§#? 
L, T/V=fV#H^iT, ^S"CDIEA(380 a* 1, 2.94 mmol), HOAt (400 mg, 2.94 
mmol), EDC-HCK563 mg, 2.94 mmol) ^URt^Px., 19B#ffi9H$U5: 0 K!fcMWilZ.ffi 
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H/JvW» : T-feh^ = 3:1) "CltMU TEG-Trivalent-(NHBoc) (>ffrS*<fc25) 3rgfc3t& 

3 

[0176] ^(D^'^^)25^oV^T 1 H-NMR^^h/k(600 MHz, CDC1 ) Mfe^Tofc£r^ 

3 

5 8.72 (bs, 3H, -NHCQ-). 7.56 (bs, 3H, aromatic), 7.22-7.10 (m, 6H, aromatic), 
6.91 (bs, 3H, -NHCO-), 3.85 (s, 2H, -QCH CONH-), 3.67-3.57 (m, 9H, ethylene 

2 

glycol chain, CH2CH(CH -)(S-)), 3.55-3.47 (m, 6H, ethylene glycol chain, 

2 

-CONHCH CH O-), 3.38 (q, 2H, J = 5.2 Hz, -CONHCH CH O-), 3.14 (ddd, 1H, J 

2 2 ... . . 2 2 

= 5.5, 6.9, 12.4 Hz, -SCH (1H)-), 3.08 (ddd, 1H, J = 6.9, 6.9, 12.4 Hz, -SCH 

2 2 

(1H)-), 2.43-2.35 (m, 7H, -CH CH CO-X3, -SCH CH (1H)-), 2.08 (t, 2H, J = 

2 2 2 2 

6.9 Hz, -NHCOCH CH -), 2.17-2.12 (m, 6H, -CH CH CO-X3), 1.88-1.83 (m, 

2 2 2 2 

1H, -SCH CH (1H)-), 1.65-1.50 (m 4H, -COCH CH CH CH -), 1.50 (s, 27H, 

2 2 2 2 2 2 

-CH x 9), 1.46-1.29 (m, 2H, -COCH CH CH CH -)-Cfeofc 0 ZLtlh\Z.^Xik& 

3 2 2 2 2 

[0177] (4) y#VK1t^^TEG-Trivalent-(Mal) (^-^27) £>^(Ell3:|oJ;lF|2|14# 

3 

m) 

±fB'fb'^^25(TEG-Trivalent-(O t Bu) ) (500 mg, 0.587 mmol) ^nn^^y/^ 

3 

(4.4 mi, lo/D o°cttfa(2 mD^px., muxi.5mmmwL-tc 0 Ecmrn 

[0178] £J[T, mi4^Lf'^o-CfMi-3 0 #^>ttfcaS(^^26) (12.1 mg, 8.88 ix 

mol)^/Vr— ^(9.60 mg, 26.7 n mol) ^v^/VTi?r-T5K/7k (1:1, 600 1) \ZM 
A?U 37°C-e7B#^^gL7c 0 H^^^(30 ^ 0 ti/T /ykmit^m^W M 
5.58 mg, 88.8 nmo\)^:M^ 37°C^hK70mmWcmVfc o EiJfcm&Wffi&mVfc 

50/50) lZ.£oXmmisfc 0 y^VK1S^#:TEG-Trivalent-(Mal) 0fbl^927) « fife 

3 

[0179] ^(D{b'^^27^OV^ 1 H-NMR^^h/V(600 MHz, D O) $lj^ff ofc^^, 6 

2 

7.02 (dd, 3H, J = 7.6, 8.2 Hz, aromatic), 6.72 (s, 3H, aromatic), 6.60 (dd, 3H, J = 
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1.4, 7.6 Hz, aromatic), 6.44 (dd, 3H, J = 1.4, 8.2 Hz, aromatic), 4.91 (d, 3H, J = 
3.4 Hz, H-l' X3), 3.82-3.73 (m, 8H, H-2X3, H-5X3, -OCH CONH-), 3.73- 

2 

3.67 (m, 9H, H-3X3, H-5' X3, H-6a' X3), 3.65 (dd, 3H, J = 2.1, 12.4 Hz, H-6b' 
X3), 3.59 (dd, 3H, J = 4.8, 12.4 Hz, H-6aX3), 3.55 (dd, 3H, J = 5.5, 6.2 Hz, H-4 
X3) 3.55 (dd, 3H, J = 9.6, 9.6 Hz, H-3' X3), 3.50-3.36 (m, 12H, -O CH CH Q-X 

2 2 

3) , 3.45-3.40 (m, 3H, H-6bX3), 3.42-3.38 (m, 1H, CH CH(CH -)(S-)), 3.38 (dd, 

2 2 

3H, J = 3.4, 10.3 Hz, H-2' X3), 3.40 (t, 2H, J = 5.5 Hz, -CONHCH CH O-), 3.25 

2 2 

(dd, 3H, J = 9.6, 9.6 Hz, H-4' X3), 3.15-3.10 (m, 5H, -CONHCH CH O-, H-la 

2 2 

X3), 3.02 (dd, J = 8.2, 13.7 Hz, H-lbX3), 3.01-2.97 (m, 1H, -SCH (1H)-), 2.96- 

2 

2.91 (m, 1H, -SCH (1H)-), 2.29-2.25 (m, 6H, CH CH CO-X3), 2.26-2.19 (m, 

2 ' 2 2 

1H, -SCH CH (1H)-), 2.05-1.98 (m, 6H, -CH CH CO-X3), 1.99 (t, 2H, J = 6.9 

2 2 2 2 

Hz, -NHCOCH CH -), 1.74-1.69 (m, 1H, -SCH CH (1H)-), 1.50-1.30 (m 4H, 

2 2 2 2 

-COCH CH CH CH -), 1.16-1.10 (m, 2H, -COCH CH CH CH -)X&ofz. 0 

2222 2222 

ESI-MSSlJS^To7t^^^>. m/z 981.41 l(M+2Na) 2+ ~\Xh^tc 0 ^.flhK^Xit^^ 
27(Dm^mmir^t^^fc 0 fj:^^(Dit^27(D^mA^C H NO S 

82 132 8 39 2 

:1916. 80XfoZ> o 

[0180] [mmms T^—it^m (it&m2) & xmtf^m&i* at^-m^A) <D&m 

d&O^ e&OX&V, X^ffrfE— ^(4) KXM^tl, q\ q 2 , q. 3 tf2X&><9, r\ r 2 
, r1£\xm,t\ t 2 , X^ifiAXm, u\ u 2 , u^lXh^m^^ir^J^—ih^ 
(it^32) , *DiTJ?fi)fE— ^(7) iCXm^fl, a^4, b^O N d^O, etfOXfoV, q 
\ q 2 , q 3 ^2-Cfei9, r 1 , r 2 , r^HXh'O, t\ t 2 , t 3 &4Xfo<9, u\ u, utflXh<0, R 

' (h) xm, (6-2) x&z>mm:^-$-z>yjtz/vm&w ut&m 

4) my,T<Dmmx&mvtc 0 ehs^s, ^m^—it^m at&mz2) ^m-r 
zmm&^iro mi6Kn±mv>%-^muk&m2)&&)$ir%mmxm^^ 
n%ik&mo<D&f$mm&^ir 0 mi7t l at^<Dv^—^m(^m2) 

^WC, ^b^^#fELTV^#^-«|E|15, BH6^oJ;U?Ell7^fE«c»#^-^@ 
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[oi8i] mm^m. nmm 

^-NMR^^h/VCOM&a^ JOEL-Delta600 Spectrometer^! I ^ c 

CDC1 <D#-^te^h5^^VVv^(0.00 ppm) ^*P^lf ^LT 5 i&XMls 

3 

tCo D 0(Z)a-^«DHO(4.65ppm)^2p^ff^b-C 6 fit-e^b/c 0 WAfttiffe 

2 

PerSeptive Biosystem Mariner™ Biospectrometry Workstation^^ V N ~C$!J/liL7c 0 ^ 
j£ixy#^7V#7i^£^h^7:7^te, Silicagel 60 (Merck, 0.040-0.063 mm) 
TfTofCo ^JB^P^r-:^:^— f^Precoated Silicagel 60 F254 (Merck, 0.5 mm)£r 

mmisito ^x^nm. m.ykmmi-tmM^mm^^MfDh^mA^xmmvtc 

o 

[0182] (DTrivalenHo'Bu) (4k&$)28) <D&f$(mi50m) 

3 

O N-Trivalent-(O l Bu) (^-£^18) (757 mg, 1.70 mmol) ^NiCl -6H 0(80.8 mg, 

2 3 2 2 

0.340 mmol) ^^7— /K20 ml) ^#?U OT^Tk^b^^by^A (322 mg, 
8.50 mmol)£r5m^WT^*#T -dMk., ^<D&ECJ&m&^MX30frmMWVtc 

, 7Kffi^nn^/v^-e3[Hittmufc 0 mm^m^mm^-bv^^m^^x^m^ 

(351 mg, 1.70 mmoO^M^K^^/^/^T^KdO ml) \ZMM^. T/V^V#H^C 
T, ^S^DIEA (592 ix 1, 3.40 mmol\ HOAt (463 mg, 3.40 mmol), EDOHC1 (652 
mg, 3.40 mmoO^JIIK^Px., 16B#^«#Lfc 0 m^WM^i^Mttdfe.^ *M%$fr 

xfcfru m*mm^*^v&&m\<^xft®k^tc^ mmm^m^xmmm 

m^/ls = 3:1) XmmU Trivalent-tO'Bu) Wbl^28) ^M^W^tL^X 

3 

#fc 0 1R*«750 mg(73%)^rfeo/t 0 
[0183] Z.(Dik&$fo28 ^Ol^H-NMR^^h/V (600 MHz, CDC1 ) ffllfe&ftotlb^, 

3 

5 5.91 (s, 1H, -CONH-), 3.57 (ddd, 1H, J = 6.2, 6.2, 12.4 Hz, CH CH(CH -)(S-)), 

2 2 

3.18 (ddd, 1H, J = 5.5, 5.5, 12.4 Hz ,-SCH (1H)-), 3.11 (ddd, 1H, J = 6.9, 7.6, 
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12.4 Hz, -SCH (1H)-), 2.46 (ddd, 1H, J = 6.2, 6.2, 12.4 Hz,-SCH CH (1H)-), 2.22 

2 2 2 

(t, 8H, J = 7.6 Hz, -CH CH CO-X3), 2.11 (dd, 2H, J = 6.9, 7.6 Hz, -COCH CH 

2 2 2 2 

CH CH -), 1.97 (t, 6H, J = 7.6 Hz, -CH CH CO-X3), 1.91 (ddd, 1H, J = 6.9, 6.9, 

2 2 2 2 

12.4 Hz -SCH CH (1H)-), 1.74-1.57 (m 4H, -COCH CH CH CH -), 1.51-1.38 

2 2 2 2 2 2 

(m, 2H, -COCH CH CH CH -), 1.43 (s, 27H, -CH X9)"efcofc„ ^7C 13 C-NMR 

2 2 2 2 3 

(150 MHz, CDC1 )S!l^^ff o1tkZ.*>* 5 172.9, 172.1, 80.7, 57.3, 56.3, 40.2, 38.5, 

3 

37.2, 34.6, 30.0, 29.8, 28.9, 28.1, 25.3-efeofc 0 ^tbb^J;oT>fb^^J28^>fl|5tSr 
[0184] (2)N -TEG-NHBoc(^b^^/33)(D^^(|l|16#^) 

3 

N -TEG-CO Et(fry^5)(500 mg, 1.64 mmoOSrM-^^l^ (6 mM^filU 

3 2 

o^xTKmit^bv^^TKmrna mi, 150 mg/mi)&Bj&m\zM%.. mux3mmmw 

i~S^^<, ^(D^^^y^SJ^^fflV^fettTto !&ftte435 mg(96%)-efcofc 0 # 
^tLfc^i$i^^^N-Boc-^ai^W^v ; T5^(^'^#/24)(327 mg, 1.57 mmoD^TK 
i^^/V^/VAT^K^#?U T/V=rV#B^T, ^a-CDIEA (410 ^ 1, 2.35 
mmolX HOAt (320 mg, 2.35 mmol\ EDC-HC1 (451 mg, 2.35 mmoO^jlRtwtinx., 14 

^->y^^/V^77^n-^h^^(50g, Y;V^:^m=^-/V = l:l)-e»lU N 

3 

-TEG-NHBoc(^^33)«^fe(D?ffi^i:b-C#7Co i&ftte597 mg(81%)T?& 
[0185] ^Dlb-^SS^ol^H-NMR^^h/KeOO MHz, CDC1 ) S'J^rff ofcfcr.^ 

3 

5 8.81 (bs, 1H, -NHCO-), 7.61 (s, 1H, aromatic), 7.35 (d, 1H, J = 6.9 Hz, 
aromatic), 7.26-7.20 (m, 2H, aromatic), 6.71 (bs, 1H, -NHCQ-). 4.10 (s, 2H, -O 
CH CONH-), 3.78-3.70 (m, 8H, ethyleneglycol chain), 3.67-3.62 (m, 6H, ethylene 
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glycol chain, -CONHCH CH O-), 3.35 (t, 2H, J = 5.5 Hz, -CONHCH CH 0-)T? 

2 2 2 2 

$?ofc 0 *7t, 13 C-NMR (150 MHz, CDC1 )$!|^2rfT ofcfcr.^ 5 168.3, 152.6, 

3 

139.0, 138.0, 129.5, 114.5, 114.3, 109.8, 80.5, 71.2, 70.6, 70.6, 70.6, 70.5, 70.4, 
70.2, 70.0, 50.6, 28.3T?fcofc 0 rtt£>^J;oT^^^33(D«ag^Si _ ^-i:^"e 

[0186] (3)H N-TEG-NHBoc(>fb-^4fe30)(D-^JE^(iai6#flg) 

2 

±fB{b-^^33(N -TEG-NHBoc) (200 mg, 0.425 mmoD^^y— /V (4ml) 

3 

, 10% Pd/C(200 mg)S:JP^ ;>Kljf#ffl^CT, ^&-ei.5B#reW#Ut 0 JifBPd/C 
[0187] (4) Trivalent-(TEG-NHBoc) 0ffrg^31) (D^j^(g|15#M) 

3 

_hfB{k'^^j28(Trivalent-(O t Bu) )(64.2 mg, 0.106 mmoO^v^tm^;//^ (2.2 

3 

ml, 10/l)l2:i8#U 0°C-eTFA(2ml)^Px., |WIM-ei^^*#Lfc 0 SJS^Sr««& 
h/V^^-C##bfCo nhtlfcmmmm(4t^m9) tH N-TEG-NHBocOft^ 

2 

^30) (174 mg, 0.425 mmol)^M^v^/V*/W>>T5K(3 ml) ^|g$?U T/V=?V# 
ffl^T, ^^"CDIEA (92.6 ix 1, 0.532 mmol\ HOAt (72.3 mg, 0.532 mmolX EDC- 
HC1 (102 mg, 0.532 mmoD^jlllf^Px., \mWM.WWz. 0 KJ^^^^^K^PX.fc#, 

^^^ytitr/Vjj^^v^Y^yjiWg, 7wfo/VJ*:*?;—;V = 30:i)-eff§!J 
L, Trivalent-(TEG-NHBoc) (^^^31) ^^fecD?ft^#;^L-C#^ 0 lR*f*64.7 

3 

mg(36%)-efeofc 0 

[0188] ^(D^b'^^31^oV^-C 1 H-NMR^^h/V(600 MHz, CDC1 ) Mfe&lTofcb^, 

3 

5 8.88 (bs, 3H, -NHCO-X3), 7.67 (bs, 3H, aromatic), 7.42 (bs, 3H, -NHCQ-X3). 
7.31 (d, 3H, J = 7.7 Hz, aromatic), 7.27 (d, 3H, J = 8.2 Hz, aromatic), 7.22 (dd, 
3H, J = 7.7, 8.2 Hz, aromatic), 6.63 (bt, 3H, J = 4.8 Hz, -NHCQ-X3). 4.11 (s, 6H, 
-OCH CONH-X3), 3.78-3.58 (m, 36H, ethylene glycol chain), 3.57-3.49 (m, 1H, 

2 

CH CH(CH -)(S-)), 3.50 (t, 6H, J = 5.5 Hz, -CONHCH CH 0-X3), 3.36 (q, 6H, 

2 2 2 2 
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J = 5.2 Hz, -CONHCH CH 0-X3), 3.15 (ddd, 1H, J = 5.5, 6.9, 11.0 Hz, -SCH 

2 2 2 

(1H)-), 3.09 (ddd, 1H, J = 6.9, 6.9, 11.0 Hz, -SCH (1H)-), 2.42 (ddd, 1H, J = 6.9, 

2 

6.9, 12.4 Hz, -SCH CH (1H)-), 2.12-2.06 (m, 8H, -CH CH CO-X3, -NHCOCH 

2 2 2 2 2 

CH CH -), 1.95-1.88 (m, 6H, -CH CH CO-X3), 1.87 (ddd, 1H, J = 6.9, 6.9, 12.4 

2 2 2 2 

Hz, -SCH CH (1H)-), 1.70-1.50 (m 4H, -COCH CH CH CH -), 1.50 (s, 27H, 

2 2 2 2 2 2 

-CH X9), 1.48-1.33 (m, 2H, -COCH CH CH CH -)"t?fcofCo *fc. 13 C-NMR (150 

3 2 2 2 2 

MHz, CDC1 Mfe&ffofrtZ.^ 8 173.3, 172.8. 168.4, 152.8, 139.3, 137.8, 

3 

129.3, 114.5, 114.4, 110.1, 80.2, 71.1, 70.5, 70.4, 70.4, 70.3, 70.1, 70.1, 69.7, 

57.3, 56.4, 40.1, 39.2, 38.3, 37.0, 34.5, 31.1, 30.5, 28.8, 28.3, 25.4"e&ofco 

, ESl-MSfflfe&ftitibZ.^ m/z 875.41 [(M+2Na) 2+ ]-e&ofc 0 ^blCiotf^ 

m3i(Dm^mmir^b^mz. 0 t^^(Dit^m3i(D^mmi.c h n o 

81 128 10 

S :1704. 85~efc3 0 

25 2 

[0189] (5) U^VK1S^#:Trivalent-(TEG-Mal) (>ffrfr^34) <D&}£ (g|16*5j:t/|gi7# 

3 

m) 

_bfBib^^731 (Trivalent-(TEG-NHBoc) )(64.7 mg, 37.9 n mo\)%:i??nxi^>/ 

3 

7K (2.2 ml, 10/1)J^5?U 0°C^?TFA(2 mD^Px., ^l^2.50#rBW#bfc o HJS 

[0190] i^r, mn^t^^xmrn-r^o nh^tzMmnmat^m^)^.^ mg , 3.77 

M mol -^^)b^/vy— J*(4.07 mg, 11.3 n mol)£rvW/VT1?r-T^K/7k (1:1, 400 

Ofcs#u 37 o c-ei3B#^^b/' 0 *r<z>^ gt& (20 n\)b^r /^mit^m-i-v 

VVJ* (2.24 mg, 35.6 umod^R^m^lJUx.. 37 0 C-e59B#Rg$cgL7c 0 SJ^$^<ffC 

M^tWifL #^7taS^^ffiM«#:^i3^h^^^(ODS^9^, 

/i& = 50/50) )tiot»SL, Trivalent-(TEG-Mal) (it^34) 3r6-fe@f£i:L 

3 

T#7t 0 1R*«4.46 mg(50%)^feo7t 0 
[0191] ^-^^)34^oV^T 1 H-NMR^^h/V(600 MHz, D O) PJS^ff o7ti^>, 5 

2 

7.05 (dd, 3H, J = 7.6, 8.2 Hz, aromatic), 6.77 (s, 3H, aromatic), 6.63 (dd, 3H, J = 
1.4, 7.6 Hz, aromatic), 6.47 (dd, 3H, J = 1.4, 8.2 Hz, aromatic), 4.92 (d, 3H, J = 



WO 2005/075453 



52 



PCT/JP2005/001726 



3.4 Hz, H-r X3), 4.01 (s, 6H, -OCH CONH-X3), 3.81 (ddd, 3H, J = 2.1, 4.8, 

2 

7.6 Hz, H-2X3), 3.71 (ddd, 3H, J = 4.1, 7.6 Hz, H-5X3), 3.74-3.68 (m, 9H, H-3 
X3, H-5' X3, H-6a' X3), 3.65 (dd, 3H, J = 2.1, 12.4 Hz, H-6b' X3), 3.64-3.60 
(m, 3H, H-6aX3), 3.64-3.42 (m, 36H, -OCH CH 0-X9), 3.56-3.52 (m, 6H, H-4 

2 2 

X3, H-3' X3), 3.47-3.43 (m, 3H, H-6bX3), 3.42-3.39 (m, 1H, CH CH(CH 

2 2 

-)(S-)), 3.38 (dd, 3H, J = 3.4, 9.6 Hz, H-2' X3), 3.37 (t, 6H, J = 4.8 Hz, 
-CONHCH CH 0-X3), 3.26 (dd, 3H, J = 9.6, 9.6 Hz, H-4' X3), 3.15 (dd, 3H, J = 

2 2 

4.8, 13.7 Hz, H-laX3), 3.14 (t, 6H, -CONHCH CH 0-X3), 3.06 (dd, J = 7.6, 

2 2 

13.7 Hz, H-lbX3), 3.01 (ddd, 1H, J = 6.2, 6.2, 11.0 Hz, -SCH (1H)-), 2.95 (ddd, 

2 

1H, J = 6.9, 6.9, 11.0 Hz, -SCH (1H)-), 2.24 (ddd, 1H, J = 6.2, 6.2, 12.4 Hz, 

2 

-SCH CH (1H)-), 2.00 (t, 2H, J = 6.9 Hz, -NHCOCH CH -), 1.96-1.92 (m, 6H, 

2 2 2 2 

CH CH CO-X3), 1.77-1.69 (m, 7H, -CH CH CO-X3, -SCH CH (1H)-), 1.52- 

2 2 2 2 2 2 

1.32 (m 4H, -COCH CH CH CH -), 1.20-1.14 (m, 2H, -COCH CH CH CH -)X&> 

2222 ' ' 2222 

ofc Q tLtc.ESl-MSmfe&ff^febZ.^ m/z 1214.57 C(M+2Na) 2+ ] X&^fc 0 ^.tl^KX 
H N O S :2283. 0GX&>Z> o 

102 170 10 49 2 

[0192] ^5b\ mm^mmi-^fc^(Dm:^mm(Dm-^^xfj:i,fcM,mwmmmm^ 

mw.irz>mM<D%mfox^ v^^tm^xmmi-^t^x^-h^xh^o 
[oi93] *&m<Dy>*—ik&b&. sk±<D£5te, 3m±^±<vmft^&mA»smtem$. 

mx.zz.b&x%, a>o, &mi£&iz&£tiZVw7j}*&ire<D&£&<&Mizm& 
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[0194] ^Mx., ±iay^— i\&m%m\^^b\z.&ox^ ±m3cWfcmm±K, 3^ 

[0195] *fc, ^mwmtfis'vm.&m^ ±M^>^-it^mKm^^mx^xt^h 
[0196] *tu§>%., ±mv^^m^^>^w^m(D^mi^mm^mAir^bic 

m^^nm^^tm^^b^mK^b^^m^m-r^o tshi^ mmx< 
^m-mw^^nmir^b^x^b\^)}^mir^ 0 

[0197] Kxtii^ ±^^yy°mm±(Dmmmmmm\mu *v=m&nm&£ 

[0198] ^y^lS^^@^bbfc^^ o «0^^^^«^|g^(Z)^-/V^LT^M 
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0 



±mx^K^m^^mT^m^mir^tth\^m^m- ! Mm^^m^x 

[3] _htaxte, — *S5£(3) 
Wb3] 



WO 2005/075453 



55 



PCT/JP2005/001726 
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q\ q 2 , q 3 , r\ r 2 , r 3 , t\ t 2 , t 3 , u\ u 2 , u 3 «, WtliiLt, 0^_h6^ 

[6] -8k£(5) 
Wb5] 



7 /~-x 0 

\iiinriri # ^ 




(^^, m\ m 2 , m 3 , m 4 , n, p 1 , p 2 «, ^r^MAiLbT, l£*_L6£*T<£>gE$Co R' 
_hfBR^^ (6-1) (6-6) 



WO 2005/075453 



57 



PCT/JP2005/001726 




(6~3) 




(6-4) (6-5) 



[7] -«^(7) 



WO 2005/075453 



58 



PCT/JP2005/001726 
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, 0£JU:6£*T<£>gE£fc, fcfcU b^soo^tttt 1 , t 2 :fcJ;tft 3 J3:0-m&<, t 1 , t 2 3oJ;Tj? 
_L1ER^5£ (6-1) J&V (6-6) 
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nhso 3 - 0SO3 



[11] ±fB*t$H^LT,S¥(9) 

Wbio] 




[12] mfttt^&{£<Dmmizmm£&zmft*<DmA&mx'b<>x, 
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